Using departure day airfare data, this paper examines the pricing pattern on the ShanghaiBeijing route and reveals anti-competitive pricing behaviour following the introduction of the "Air Express" service. This new service adds limited value to passengers because of the airport facility constraints. Jointly providing the "express" service has provided a channel through which the three dominant players can communicate effectively to achieve more stable prices at a higher level. Interestingly, lower prices charged by the fringe airlines on this route were accommodated by the big ones. Meanwhile, the three dominant airlines did not exhibit any obvious deviation in pricing from each other.
Introduction
Numerous theoretical and empirical studies on the pattern of airline pricing attempt to explain price dispersion and variation. Price discrimination is traditionally seen as one of the sources of price variation, especially in the airline industry (Borenstein, 1985; Gale, 1993; Stavins, 1996; Gerardi & Shapiro, 2007) . A common phenomenon is that business passengers pay much higher prices than leisure travellers who have budget constraints and are more sensitive to changes in airfares (Wang & Song, 2010) . Oligopolistic strategies used by the players on a typical oligopoly route might be another source of price variation. Game theorists have modelled the conditions that might have resulted in price wars and price collusion between competitors (Green & Porter, 1984; Rotemberg & Saloner, 1986; Slade, 1989) . In many of these theoretical works, change in demand has been seen as a trigger for change in price. Dana (1999) demonstrated that price rigidities and demand uncertainty lead not only to interfirm price dispersion, but also to intra-firm price dispersion. Dana also predicted that price increases with the number of firms. Some airline economics literature has shown that price dispersion is significantly influenced by competition and airport dominance (Borenstein, 1989; Borenstein & Rose, 1994; Evans & Kessides, 1993) . A recent study by Mantin and Koo (2009) claimed that price dispersion is affected by demand variables such as population, income and the share of business passengers, as well as the presence of low-cost carriers. They, however, dismissed the importance of market concentration.
Studying a single route"s pricing pattern across airlines could provide more in-depth analysis of airline pricing. By examining the airfares on the London-New York route, Bilotkach (2006) found that prices aimed at business travellers are different between airlines while leisure airfares are not. Bilotkach et al. (2010) reported noticeably different pricing strategies used by competitors in the same market. This paper will look at the airfare variations on the most important route in China: the Shanghai-Beijing route. Some special features of this route differentiate this study from existing works. First, although such regulation has been removed from most other domestic routes, entry into and exit from the Shanghai-Beijing route are still regulated considering that Beijing and Shanghai airports operate at close-to-full capacity, which means that potential competition does not exist. Since 2006, five airlines have provided services on this route, including Air China, China Eastern Airlines, Shanghai Airlines, Hainan Airlines and China Southern Airlines. Second, following the proposal by the General Administration of Civil Aviation of China (CAAC), the "Air Express" service was introduced on this route from August 2007, with special check-in counters, baggage carousels, security check points, and dedicated boarding channels. All five airlines joined this program and collectively forged the brand "Air Express". However, all these airlines were publicly listed companies and so had to compete against each other for their own interests. In fact, they had done so in the past on many domestic routes, and cutthroat competition, or price wars, were not uncommon (Zhang & Round, 2009) . It is interesting to find out how these airlines priced on the Shanghai-Beijing route, especially how the prices varied across airlines before and after the introduction of the "Air Express" service. This paper will address these issues by examining the average airfare of each airline on the departure day.
Shanghai-Beijing 'Air Express' and the Data
China launched high-speed train services in April 2007 with the introduction of bullet trains (called Dong Che Zu or D train in China), reducing travel time from Shanghai to Beijing from 13 hours to 10 hours. This improvement in train services has continued. A high-speed railway linking Shanghai and Beijing will be completed by the end of 2011, reducing travel time between the two cities to less than four hours. Therefore, train services are set to challenge the air services and attract business passengers who are crucial to airlines" revenue.
The CAAC admitted that looming competition from the rail industry nationwide triggered the proposal to establish a joint "Air Express" service between Beijing and Shanghai. The aviation authorities hoped that, if successful, this operation model could be applied to other domestic routes. The essence of this program appears to be to provide faster and more flexible services to retain business passengers. Special check-in areas and fast-track security check channels were set up at both Beijing Capital Airport and Shanghai Hongqiao Airport for passengers travelling between the two cities. Special arrangements were made for boarding and baggage services as well as the use of VIP lounges. The most important arrangement between the five airlines servicing this route was that a ticket from one airline could be endorsed to another airline unconditionally (Zhou, 2007) .
It was hoped that, with all these arrangements, travel time between Shanghai and Beijing could be contained to three hours from the point of check-in to the point of leaving the destination airport (including two hours" flying time). The "Air Express" service also aimed to allow a passenger to depart any time they arrived at the airport from 7 am to 10 pm by providing at least one departure every 15 minutes during peak time. To build the reputation of the brand, the eventual goal for punctuality was declared to be 90%, with the initial goal being 85% (Xu & Chen, 2007) . On the introduction of the "Air Express" service in August 2007, China Eastern and Air China commanded the largest market share, with 14 and 11 flights from Shanghai to Beijing a day respectively, followed by Shanghai Airlines" six flights (Timetable, 2007 Guo et al. (2006) noted that Beijing and Shanghai are two of the most important source markets for outbound tourists. Undoubtedly, they also generate and attract a large number of domestic tourists to the air services between Beijing and Shanghai, as these two cities are classical tourism destinations. Therefore, studying the pricing behaviour on this route not only has significant implications for business travellers, but also for leisure travellers and the tourism industry in general.
Immediately after the launch of the "Air Express" route on 6 August 2007, the airfares between Shanghai and Beijing went up substantially. , This increase was reported widely (Xu & Chen, 2007) , and people became concerned that the "Air Express" service would be used as a platform to facilitate price collusion. The airlines quickly denied this accusation and reduced their airfares (Liu, 2007) . However, when critics were appeased, another round of price increases followed (Li, 2007) .
The airfare data used for this study come from the sales information of an agent at the Shanghai airports.
3 This agent has been in the top five agents selling Shanghai-Beijing tickets for China Eastern in the past few years and is the largest in the airport area. 4 As this agent is based at the airport, 80% of the passengers who purchase tickets immediately fly out. Therefore, the airfare can be regarded as the departure day price. The agent"s monthly statistics report the daily sales revenue and the number of tickets sold for each airline. Thus, the average price for a particular day can be calculated. If the sales revenue of a particular day includes business or first-class tickets, they are removed from the data. Therefore, the final airfare data represent one-way daily economy class (with or without discount) price from Shanghai to Beijing for the period from January 2007 to December 2007 for all five airlines mentioned above. 5 Table 1 reports the descriptive statistics for the airfare data. China
Eastern has the highest average airfare for 2007 while Shanghai Airlines has the lowest. The coefficients of variation for each month are also presented in the table. This indicator measures price dispersion. It appears that China Eastern had a more stable and smaller dispersion in the second half of 2007. All airlines had relatively high price dispersion in the first two months, normally indicating relatively strong competition (see Borenstein and Rose, 1994) . It can be seen that most of the airlines experienced lower price dispersion in August, but in the following months, relatively large price variations still existed for China Southern, Hainan Airlines and Shanghai Airlines. Surprisingly, all carriers showed considerably low variations in price in December. Although December is a busy season in western countries, it has never been a peak season for air travel in China. It is, therefore, highly likely that a collusive agreement was reached that restricted competition. 
Model Estimation and Discussion of Results
A Dickey-Fuller (DF) test was conducted to see whether the time series price data of the five airlines follow a unit root process. There has been strong evidence against a unit root and in favour of a stationary process. It is therefore legitimate to estimate a time series OLS model to see the pricing patterns across airlines before and after the introduction of the "Air Express" service. The dependent variable is the departure day average airfare in logarithm form. How the prices vary during a week is of interest. Dummies were thus created for Tuesday to Sunday and Monday was chosen as the benchmark. Monthly dummies were also included to capture the effect of changes in demand from month to month. January was set as the base category. A POSTAUG dummy was included to see if the prices after July were higher than in the previous months. It takes the value of 1 for the period from August to December. Interactions between POSTAUG and the daily dummies of a week allow the price fluctuations after the introduction of "Air Express" service to be checked. The estimation results of using all five airlines" aggregate data can be found in Table 2 . The POSTAUG was dropped in model specification 1 due to the multicollinearity problem. To clearly reveal the change in prices after August, specification 2 including POSTAUG was estimated. Robust standard errors were reported to accommodate the potential autocorrelation and heteroskedasticity problems. ***significant at 1%, **significant at 5%, *significant at 10%.
Both specifications produce similar results. Specification 1 shows that China Eastern and Air China charged significantly higher prices (about 5%) than Shanghai Airlines while China Southern and Hainan Airlines charged much lower airfares (by 7.1% and 8.4% respectively). Zhang and Round (2009) reported the aggressive pricing strategy used by Hainan Airlines to expand its domestic networks. Similar strategy might have been used here to establish reputation in this relatively new market. Given the smaller market share commanded by China Southern and Hainan Airlines on this route, we cannot exclude the possibility that the low prices were compensation for their service quality defects of few flights. In addition, even though the Shanghai-Beijing market is dominated by business passengers, the absolute number of leisure travellers should not be underestimated. Therefore, it is also likely that the two airlines deliberately targeted this group of price-sensitive passengers.
It is noticeable that all other months had significantly higher prices than January. This might be explained by the fact that January is the start of a new financial year and business activities are generally low in the advent of the Chinese New Year. April is usually a peak season for both business and leisure travel in China. Therefore, the price was about 26.7% higher than in January on average. However, it is difficult to explain why the prices were so significantly higher in all months in the second half of 2007. The only reason points to price collusion. The POSTAUG variable in specification 2 clearly indicates that airfares after July were about 20% higher than in the first few months on average.
There were reports alluding to price collusion, which was caused by the requirement of unconditional endorsement of the tickets for the convenience of passengers, even for a ticket with 70% discount off the full airfare (1130 Chinese Yuan). Meanwhile, the CAAC required that the airline that actually transported the passenger must settle the ticket at 85% of the published airfare (1130 Chinese Yuan) with the issuing carrier (Xu & Chen, 2007) . Although this has never been formally confirmed, this senseless requirement is consistent with the CAAC"s attitude towards competition, i.e., it does not want to see strong competition between airlines or the offering of deep discounts (see Zhang & Round, 2008 for details). Some passengers might abuse this privilege by buying a cheap night ticket and flying on peak hour flights with another airline. The issuing carrier would thus suffer a loss by paying the difference. Xu and Chen quoted an anonymous person from Air China: "airlines will achieve balance in the long run as all the participants face the same problem and we have to endorse tickets to each other reciprocally". However, given the imbalanced frequencies between airlines, it would not be possible for such a long-run balance to be achieved. In addition, as with many other businesses, airlines tend to focus on the short-run profits and losses. Therefore, what was observed after 6 August was that all the airlines sold full price or a price with only 10% off to avoid "endorsable" losses. Such a simultaneous increase in prices angered the public and the motivation of introducing the "Air Express" service was questioned. Although the airlines argued that August was a traditional peak season for air travel due to summer holidays, merely a few days later there was a plunge in airfares followed by a sudden increase (Li, 2007) . The endorsement rule was subsequently changedonly tickets with less than 20% discount were endorsable. Li described the airfares on the route from Shanghai to Beijing as "roller coaster" following the introduction of the "Air Express" service and that it is difficult to know what happened behind the dramatic changes in prices.
Price wars and collusion are two common phenomena in China"s domestic airline markets. This is because most explicit and implicit price collusive agreements do not last long, as observed by Zhang and Round (2009) . They found that many price-fixing agreements were actually very vulnerable and could be easily upset by a change in outside conditions such as demand. Cutthroat competition would occur before a new agreement could be negotiated. It seems that their observations were still valid for the Shanghai-Beijing market in 2007. However, without the joint "express" service, most of the collusive behaviours might have been deterred by the new Anti-Monopoly Law, while with this new program, airlines could freely engage in any talks in the name of seeking cooperation and providing better air express services. This joint service might serve as tool to disguise illegal activities.
A question might naturally arise. Given the conditions conducive to price collusion and the high possibility that the airlines did collude, why did the five carriers not charge similar prices on average? After all, these airlines can easily monitor each other"s sales and price information to enforce a collusive agreement as they use the same reservation system. However, quite often, a stable collusion does not mean that all players price the same. Some members with low frequency would be disadvantaged by charging the same price as the dominant players. Therefore, to reduce the chance of the fringe players deviating, the major players had to accommodate them by allowing them to price lower. This strategy is widely known in China"s airline industry and developed from numerous failures in achieving durable collusion.
Specifications 1 and 2 also show that, apart from Saturday, the airfares on other days were significantly higher than on Monday. For example, the price on Friday was 23.2% higher. One interesting finding from the models is that since the introduction of the "Air Express" service, the airfares on other days were lower than before. For example, the price on Friday was only 13.8% (0.232-0.094) higher than that on Monday. Apart from Saturday, all other daily variables and the corresponding interaction terms are jointly significant, which shows that airlines gained more power in setting their prices and were able to price within a smaller range. This is consistent with the price dispersion patterns presented in Table 1 . ***significant at 1%, **significant at 5%, *significant at 10%.
It is better to break down the aggregate data to see the individual carrier"s pricing patterns. Chow tests have been conducted to see if the coefficients in the five equations reported in Table 3 are equal. Interestingly, the coefficients for the three big players on this route are not significantly different from each other (A statistic F(23,427) = 0.57 for China Eastern and Air China, and F(23, 458) = 0.82 for China Eastern and Shanghai Airlines). However, China Eastern has significantly different coefficients from China Southern and Hainan Airlines (F(21, 375) = 3.08 and F(23, 488) = 2.27 respectively) while the coefficients between China Southern and Hainan are roughly equal (F(23, 410) = 1.14). Such evidence suggests that Air China and China Eastern closely matched each other in pricing while the two fringe players appeared to adopt similar pricing strategies. It should be noted that during most of the days in a week, China Southern and Hainan Airlines did not exhibit significant fluctuations in prices, as did China Eastern and Air China. For example, apart from Friday, the other days did not see significantly higher or lower prices than Monday while this was not the case for China Eastern and Air China, most of whose departure day prices were significantly higher. Similar patterns can be observed from the monthly dummies. It seems that the three big players were able to charge statistically and economically higher prices than they charged in January, especially in the second half of the year. This is consistent with the findings from the model using the aggregate data that the dominant airlines on this route possessed more market power. They would not worry about losing passengers as their services dominated peak hours, which were important to price-insensitive passengers. The introduction of the "Air Express" service seems to have strengthened their pricing ability on this route.
It is evident that passengers were worse off on this route in terms of the prices paid. The question is whether they have received better services as initially hoped. As mentioned earlier, some passengers abused the unconditional endorsement rule. So did the airlines. Some of them oversold far more seats than the normal number of "no show" passengers because the cost of handling the overbooked passengers became very low. The airlines could easily put them onto another flight in the next 15 or 30 minutes regardless of the operating carriers and complaints about overbooking have been increasing.
It has also been reported that the check-in counters dedicated to "Air Express" could not meet the increasing number of passengers, with the queues for check-in and security check sometimes being longer than those of other flights (Zhou, 2007) . Another factor beyond the control of the airlines is that flights between Beijing and Shanghai are frequently delayed due to air traffic control, which makes the "three hour" goal from one airport to the other almost impossible. In fact, what impressed passengers most were the increased prices, not any improvement in services.
Conclusion
Using the departure day airfare data, this paper has conducted an in-depth analysis of the pricing patterns on the Shanghai-Beijing route with a focus on its most likely anticompetitive pricing behaviour following the introduction of the "Air Express" service model. This new service has been tarnished by airport facility constraints coupled with a substantial increase in prices. Jointly providing the "express" service has provided a channel through which the three dominant players could communicate effectively to achieve more stable prices at a higher level. Interestingly, lower prices charged by the fringe airlines on this route were accommodated by the big ones. Meanwhile, the three dominant airlines did not exhibit obvious deviation in pricing from each other.
Given that the Shanghai-Beijing route is the most heavily travelled market in China, the detrimental effect of the explicit and implicit collusive behaviour on passengers should not be underestimated, especially when most of the promised conveniences have not yet been realised. It would be more dangerous if this model were implemented on other routes, allowing the airlines to shelter from the threat of competition from high-speed rail services. This would not only hamper business travel, but would also damage leisure travel and the tourism industry in general. It is therefore suggested that the antitrust authorities should keep
